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1.0 INTRODUCTION

The U.S. Environmental Protection Agency, Region I, New England (USEPA) headquartered in
Boston, Massachusetts contracted with Metcalf & Eddy, Inc. (M&E) of Wakefield,
Massachusetts under EPA’s Response Action Contract (RAC) to provide Remedial
Investigation/Feasibility Study (RI/FS) services for Operable Unit 4 (OU-4) of the Iron Horse
Park Superfund Site in North Billerica, Massachusetts (the site; Figure 1-1). OU-4 addresses
residual groundwater, surface water, and sediment contamination following the source control
measures that will be implemented for Operable Unit 3 (OU-3). In September 2006, M&E
prepared a Groundwater Data Evaluation Report (M&E, 2006) to present the results of a
sampling event performed in late 2005/early 2006. This report was prepared as a supplement to
the Groundwater Data Evaluation Report (M&E, 2006) and provides further details/evaluations
of the groundwater data presented in the September 2006 report. The reader should refer to the
2006 report for site history, background, and full presentation of the data. Specific objectives of

this report are to

e summarize current (2005/2006) contaminant distribution compared to historic (1995)
data, based on areas of concern (AOCs) defined previously in the OU-3 RI (M&E, 1997);

e evaluate contaminant distribution and trends, as well as contaminant fate and transport,
particularly related to modeling performed in the OU-3 FS (M&E, 2004); and

e prepare figures depicting the areas of concern and notable data trends.

2.0 PRELIMINARY REMEDIATION GOALS

Under a separate task, M&E previously prepared a Supplemental Human Health Risk
Assessment (HHRA) for OU-4 (M&E, 2008) to evaluate risks and hazards to site receptors
exposed to groundwater contaminant concentrations that were presented in the Groundwater
Data Evaluation Report (M&E, 2006). Similar to the HHRA prepared as part of the OU-3 RI
(M&E, 1997), carcinogenic risks and non-carcinogenic hazards were determined to exceed EPA
risk criteria for multiple analytes. Based on results presented in the Supplemental HHRA,

revised preliminary remediation goals (PRGs) for groundwater were calculated for site
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contaminants of concern (COCs). Discussion of PRG development will be presented in the
forthcoming FS. Table 2-1 presents the current PRGs for site COCs in groundwater. These
PRGs were used as benchmarks during this supplemental evaluation of contaminant distribution

and trends.

3.0 CONTAMINANT DISTRIBUTION AND TRENDS

This section reviews groundwater contaminant distribution both sitewide and within seven
source AOCs at the site: B&M Railroad Landfill, RSI Landfill, Old B&M Oil/Sludge Recycling
Area, B&M Locomotive Shop Disposal Areas, Contaminated Soils Area, Asbestos Landfill, and
the Asbestos Lagoons (Figure 3-1). Groundwater was collected from 60 monitoring wells site-
wide during the 2005/2006 investigation. As part of the OU-3 RI in 1997, groundwater samples
were collected from 78 monitoring wells. All groundwater analytical data from the 2005/2006
investigation and a comparison with historical sampling data are tabulated in Tables 4-1 and 4-2
of the Groundwater Data Evaluation Report (M&E, 2006). For this report, the sampling results
were evaluated based on AOC and flow zone (overburden or bedrock). Table 3-1 presents the
wells sampled in 1995 and those sampled in 2005/2006 split up by AOC. It should be noted that
the distribution of wells among AOCs shown in Table 3-1 is different than what was presented in
the OU-3 RI report (M&E, 1997) due to consideration of potential cleanup options.
Furthermore, some wells associated with an AOC may actually be upgradient or sidegradient to

an AOC.

A summary of PRG exceedances in all wells sampled in 2005/2006 is provided in Table 3-2.
Figures 3-2 and 3-3 present these PRG exceedances broken down by overburden and bedrock
flow zones, respectively. A total of 42 common monitoring wells were sampled during both RI
sampling events in 1995 and during the 2005/2006 sampling round, with 30 wells screened in the
overburden and 12 wells screened in bedrock. Table 3-3 presents a comparison of 1995 and

2005/2006 sampling results when evaluated against current PRGs.

Similar to historical monitoring results, arsenic and manganese PRG exceedances were noted in

every AOC across the entire site in the 2005/2006 sampling results. Most metals concentrations
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were of similar magnitude to historical results, and it should be noted that the OU-3 FS report
indicated that attainment of cleanup goals for metals at the site could take a significant number of
years (estimated to be > 200; M&E, 2004).

During the 2005/2006 investigation chlorinated VOCs were detected in wells in every AOC,
except the B&M Locomotive Shop Disposal Areas (A&B). However, exceedances of PRGs for
chlorinated VOCs were noted in less than 20 percent of all wells sampled site-wide. Chlorinated
VOCs exceeding PRGs include 1,2-dichloroethane (1,2-DCA), 1,4-dichlorobenzene, carbon
tetrachloride, cis-1,3-dichloropropene, tetrachloroethene (PCE), and trichloroethene (TCE).
Based on the carbon tetrachloride concentrations in MW-202S (120 ug/L), OW-38 (37 ug/L) and
OW-20 (7.8 ug/L), along with the groundwater flow direction estimated in 2006 (see Figure 3-2),

it is possible that the detections are related.

One semi-volatile organic compound (SVOC), bis(2-chloroethyl)ether), and one pesticide,
dieldrin, were detected in groundwater samples collected during the 2005/2006 investigation at
concentrations that exceed risk-based PRGs. These exceedances occurred in newly-installed
wells associated with the Asbestos Landfill and its vicinity (including upgradient locations). No
SVOC:s or pesticides were found to exceed PRGs in the samples collected during the RI
sampling events. However, improved analytical quantification may explain this occurrence, as

many more SVOCs were detected in 2005/2006 compared to 1995.

Benzene was detected at a concentration above the PRG in two locations associated with the
Asbestos Landfill during the 2005/2006 investigation: OW-08 (59 ug/L) and MW-307S (6.6
ug/L). Benzene was detected at a higher concentration in OW-08 (345 ug/L) during the RI

sampling events.
Table 3-4 presents the original rationale for selection of sampling locations during the 2005/2006

sampling event and a summary of the notable results/changes at those locations, grouped by

AOC.
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4.0 ESTIMATED REMEDIATION TIMES

Groundwater flow modeling was performed during preparation of the draft OU-4 FS (M&E,
2004, Appendix G) to estimate the period of time required to reach remedial action objectives
(PRGs) for each remedial alternative. The USGS three-dimensional finite difference flow
model, MODFLOW, was used for flow modeling, and the USGS particle-tracking model,
MODPATH, was used for particle tracking. The site-specific model was developed using site
information available from the remedial investigation (RI) such as boring logs, slug tests, water
levels from monitoring wells and staff gauges, and stream seepage tests. Separate times to
achieve remediation goals in overburden and in bedrock were computed for select organic and
inorganic compounds for all FS alternatives evaluated. In addition, a second screening model
(BIOSCREEN) that simulates remediation of organic contaminants through natural attenuation
processes such as advection, dispersion, adsorption, and aerobic decay as well as anaerobic

reactions was used to estimate the time to achieve remediation goals.

As part of this evaluation, changes in groundwater contaminant concentrations over ten years
between the Remedial Investigation (1995) and the 2005/2006 data set were evaluated against
the computed MODFLOW time estimates to achieve remediation goals for FS Alternatives #1
(No Action), #3 (Institutional Action) , and #5 (Limited Action), as well as the BIOSCREEN
model estimates for monitored natural attenuation. The evaluation is presented in Table 4-1.
Several contaminants no longer have PRGs, as maximum concentrations measured in 2005/2006
did not impose ingestion risk, including aldrin, bis(2-ethylhexyl)phthalate, 1,1,2,2-
tetrachloroethane, and thallium, as demonstrated in the Supplemental HHRA (M&E, 2008).

The modeling estimates originally presented in the draft OU-4 FS were not intended to be exact
values, but instead meant to provide a relative comparison of remediation time between remedial
alternatives. For many of the organic contaminants originally modeled, significant reductions in
concentrations were observed in the 10 years between sampling events. For nearly all estimates
where the time to attain PRG for a contaminant in a specified area was less than 30 years,
groundwater concentrations in 2005/2006 were below the PRG (e.g., 1,2-DCA in the B&M
Railroad Landfill overburden and the RSI Landfill bedrock). For TCE in groundwater at the
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B&M Railroad Landfill and for benzene at the RSI Landfill (in a well now considered actually
related to the Asbestos Landfill), 60 percent and 80 percent reductions in concentrations were
noted after 10 years, respectively, and estimated remediation times with natural attenuation will
likely be attained in a shorter period than the times computed by BIOSCREEN (35 years for
TCE in B&M Railroad Landfill and 54 years for benzene at the RSI Landfill/Asbestos Landfill).

Some notably significant differences in estimates can be attributed to the conservative methods
used during the original evaluation. For example, a contaminant concentration detected in a well
downgradient from an AOC could have been assumed to also exist at the upgradient edge of the
AOC. The time estimates were based on that concentration traveling through the AOC to get to
the monitoring location where the original detection was found. However, if the contaminant
was actually released only near the downgradient edge of the AOC, the results could be
significantly different. Another scenario to be considered involves the non-homogeneous nature
of the source areas. Multiple contaminant release locations in a landfill may result in
contaminant reduction followed by an increase at a later date. Overall, the model results showed
that organics results may have been conservative, but that arsenic and manganese results are still
appropriately high, as most locations had similar-magnitude concentrations and some locations

even had concentration increases.

Lastly, the model information was reviewed during the supplemental evaluation. The model
efforts used were reasonable and it is not likely that a new or updated version(s) would yield

changes in the results or uncertainties associated with it.
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TABLE 2-1. HUMAN HEALTH PRELIMINARY REMEDIATION GOALS (PRGs)

Max.

Media/ Maximum Selected Detect

Scenario COC Detection PRG Basis > PRG?

Groundwater - ug/L

l(Residential

Scenario) 1,2-Dichloroethane 23 5 MCL Y
1.4-Dichlorobenzene 7.5 5 MMCL Y
Benzene 59 5 MCL Y
Carbon tetrachloride 120 5 MCL Y
cis-1,3-Dichloropropene 8.6 0.49 ILCR = 10° Y
Teltrachloroethene 39 5 MCL Y
Trichloroethene T5 5 MCL Y
Vinyl chloride 0.74 2 MCL N
Atrazine 1.9 3 MCL N
Bis(2-chloroethyl)ether 0.7 0.5 PQL Y
Dibenz(a,h)anthracene 0.05 0.1 PQL N
Dieldrin 0.013 0.01 PQL Y
Arsenic 281 10 MCL Y
Cadmium 223 5 MCL Y
Lead' 29 15 MCL ¥
Manganese 22600 300 Health Adv. Y

Notes

COC - Contaminant of Concern
MCL - Maximum Contaminant Level

MMCL - Massachusetts Maximum Contaminant Level

ILCR - Incremental Lifetime Cancer Risk
PQL - Practical Quantification Limit; While it may be possible to achieve lower limits, those that are reasonably achievable have been included.
Health Adv. - Health Advisory on Manganese (EPA-822-R-04-003; January 2004)

1. Lead was identified in the Supplemental HHRA as a risk-driver, however, it was not quantitatively evaluated.
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SITE GROUNDWATER MONITORING WELLS

TABLE 3-1

Monitoring Dates Sampled
Area of Concern Well Flowzone Remedial Investigation 2005-06 Notes
Background MW-200B BR March/April-95 July-95 -
MW-200D DOB March/April-95 July-95 -
MW-200S SOB March/April-95 July-95 =
OW-05 BR March/April-95 July-95 --
OW-06 DOB - - -
OW-52 BR -- - -
OW-53 DOB -- - -
B&M Railroad MW-01 BR - - December-05
Landfill MW-01A DOB March/April-95 - December-05
MW-01B DOB -- -- December-05
MW-01C SOB March/April-95 mall December-05
MW-213B BR March/April-95 July-95 December-05
MW-213D DOB March/April-95 July-95 December-05
MW-213S8 SOB March/Apnil-95 July-95 December-05
MW-214B BR March/April-95 July-95 -
MW-214D DOB March/April-95 July-95 i
MW-214S SOB March/Apnl-95 July-95 December-05
MW-215B BR March/April-95 July-95 --
MW-215D DOB March/April-95 July-95 -
MW-215B BR March/April-95 July-95 December-05
OW-34 BR | March/April95  July-95 - R s
OW-35 SOB | March/April95  July95 | December-05 | Fotertially Uperacient Alsossee
OW-36 SOB [ March/April-95  July-95 = Potentially U pg;zflem; Also see
OW-49 BR March/April-95 July-95 December-05
OW-50 DOB March/April-95 July-935 December-05
OW-51 SOB -- - December-05
i e : Potentially Upgradient; Also see
RSI Landfill MW-207B BR March/April-95 July-95 December-05 d
Asbestos Landfill
MW-210B BR March/April-95 July-95
MW-210S SOB March/April-95 July-95 December-05
MW-211B BR March/April-95  July-95
MW-211D DOB March/April-95 July-95 December-05
MW-2118 SOB March/April-95 July-95 December-05
MW-212B BR March/April-95 July-95 December-05
MW-212D DOB March/Apnil-95 July-95 December-05
MW-2128 SOB March/April-95 July-95 --
OW-01 BR March/April-95 July-95 December-05
OW-02 DOB March/April-95 July-95 December-05
OW-03 SOB March/April-95 July-95 -
OW-25 DOB | March/April95  July-95 | December-05 P““’““ﬂ]zbi e ard:.:;n ﬁ‘ls{’ e
: ; Potentially Upgradient; Also sce
OW-26 SOB March/April-95 July-95 December-05 Asbestos Landfil
OW-27 SOB March/April-95 Tuly-95 B Potentially Upgradient; Also see

Asbestos [andfill
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TABLE 3-1

SITE GROUNDWATER MONITORING WELLS

Monitoring Dates Sampled
Area of Concern Well Flowzone Remedial Investigation 2005-06 Notes
Asbestos Landfill MW-207B BR March/April-95 July-95 December-05 Fotemally Upgradlevm; Alsgses
RSI Landfill
MW-305D DOB - == February-06 Upgradient
MW-3058 SOB -- -- February-06 Upgradient
MW-306S SOB -- -- February-06 Upgradient
MW-307B BR - - February-06
MW-307D DOB - == February-06
MW-307S SOB - - February-06
MW-308B BR -- - February-06
OW-07 DOB March/April-95 July-95 February-06
OW-08 SOB March/April-95 July-95 February-06
o . Potentially Upgradient; Also see
OW-25 DOB March/April-95 July-95 December-05 RSI Landfill
OW-26 SOB | March/April95  July95 | December-05 [ FOtentially psrachenss Also see
OW-27 SOB | March/April-95  July-95 = R e
Old B&M MW-201B BR March/April-95 July-95 -- Destroyed
O1l/Sludge MW-201D DOB March/April-95 July-95 &= Destroyed
Recycling Area MW-201S SOB March/April-95 July-95 - Destroyed
MW-202B BR March/April-95 July-95 February-06 '
MW-202D DOB March/April-95 July-95 February-06
MW-2025 SOB March/Apnil-95 July-95 February-06
MW-203B BR March/April-95 July-95 December-05
MW-203D DOB March/April-95 July-95 December-05
MW-203S SOB March/April-95 July-95 December-05
MW-301B BR - February-06
MW-301D DOB - - February-06
MW-301S SOB - - February-06
MW-302S SOB -- - February-06
MW-3038 SOB - - February-06
OW-17 BR March/April-95 July-95 -
OW-18 DOB March/April-95 July-95 -
OW-19 SOB March/April-95 July-95 -
OW-37 BR March/April-95 July-95 December-05 Also see CSA
OW-38 DOB March/April-95 July-95 December-05 Also see CSA
OW-41 DOB March/Apnil-95 July-95 -- Destroyed
OWw-42 SOB March/April-95 July-95 - Destroyed
OW-43 SOB March/April-95 July-95 - Destroyed
B&M Locomotive | MW-204B BR March/Aprl-95 July-95 -- Slightly upgradient
Shop Disposal MW-204D DOB March/April-95 July-95 - Slightly upgradient
Areas (A&B) MW-204S SOB March/April-95 July-95 December-05 Slightly upgradient
MW-205B BR March/April-95 July-95 -
MW-205D DOB March/April-95 July-95 -
MW-2058 SOB March/April-95 July-95 December-05
MW-206B BR March/April-95 July-95 -
MW-206D DOB March/April-95 July-95 December-05
MW-206S SOB March/April-95 July-95 December-05
OW-39 DOB March/April-95 July-95 --
OW-40 SOB March/April-95 July-95 -=
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TABLE 3-1

SITE GROUNDWATER MONITORING WELLS

Monitoring Dates Sampled
Area of Concern Well Flowzone Remedial Investigation 2005-06 Notes
Contaminated Soils ; Potentially Downgradient;
# € -95 " s
Area (CSA) OW-20 DOB March/April-95 July-9 December-05 Al e Ashestios Lagoois
_ ; Potentially Downgradient;
Qw2 SO8 March/xpal-93 fuly2a Also see Asbestos Lagoons
OW-34 BR March/April-95 July-95 - Also see B&M Railroad Landfill
OW-35 SOB March/April-95 July-95 December-05 | Also see B&M Railroad Landfill
OW-36 SOB March/April-95 July-95 -- Also see B&M Railroad Landfill
OW-37 BR MEEHABELES  Juli05 | Diescnbecios | Alseses Ol BREM OijSludge
Recycling Area
OW-38 DOB | March/April95  July-95 | December-0s | Als© see Old B&M OilSludge
Recycling Area
MW-208B BR March/April-95 July-95 December-05 Also see Asbestos Lagoons
MW-208D DOB March/April-95 July-95 December-05 Also see Asbestos Lagoons
MW-208S SOB March/April-95 July-95 December-05 Also see Asbestos Lagoons
MW-209B BR March/April-95 July-95 December-05 Also see Asbestos Lagoons
MW-304B BR -- - February-06
MW-304D DOB - - February-06
MW-304S SOB - - February-06
Asbestos Lagoons MW-208B BR March/April-95 July-95 December-05 Upgradient; Also see CSA
MW-208D DOB March/Apnil-95 July-95 | December-05 Upgradient; Also see CSA
MW-208S8 SOB March/April-95 July-95 December-05 Upgradient; Also see CSA
MW-209B BR March/April-95 July-95 December-05 Sidegradient; Also see CSA
OW-09 BR March/April-95 July-95 December-05
OW-10 DOB March/April-95 July-95 December-05
OW-11 SOB March/April-95  July-95 -
OW-12 SOB March/April-95 July-95 December-05
OW-13 DOB March/April-95 July-95 -- Upgradient/Sidegradient
OW-14 SOB March/Apnl-95 July-95 - Upgradient/Sidegradient
OW-20 DOB March/April-95 July-95 December-05 Sidegradient; Also see CSA
OW-21 SOB March/April-95 July-95 -- Sidegradient; Also see CSA
Notes
BR - Bedrock

DOB - Deep Overburden
SOB - Shallow Overburden
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TABLE 3-2. GROUNDWATER SAMPLING RESULTS - WINTER 2005-2006 - COMPARISON TO PRGs

MW-01 MW-01A MW-01B MW-01C MW-202B MW-202D MW-2028 MW-203B MW-203D MW-203S MW-204S MW-205S MW-206D MW-2068 MW-207B MW-208B
NX NX NX NX NX NX NX NX NX NX NX NX NX NX AV NX
ANALYTE PRG 12/14/2005 12/15/2005 12/14/2005 12/14/2005 2/20/2006 2/20/2006 2/20/2006 12/15/2005 12/15/2005 12/15/2005 12/15/2005 12/15/2005 12/13/2005 12/13/2005 12/13/2005 12/16/2005
VOCs (ug/L)
1,2-Dichloroethane 5 05U 05U 0.5 U 05U 0.5 U 0.5U 0.5 U 05U 05U 0.095 1 05U 05U 05U 05U 2.6 1.7
1,4-Dichlorobenzene 5 05U 05U 0.5U 05U 0.5U 05U 05U 0.5U 05U 05U 05U 05U 05U 0.145 J 05U
Benzene 5 0.5 U] 05U 05U 05U 0.5U 05U 117 05U 05U 05U 0.5U 05U 05U 05U 05U 0.5 U1
Carbon Tetrachloride 5 05U 05U 05U 05U 0.16 J 05U 05U 0.5U 05U 05U 05U 0.5 U 05U 0.103 J 05U
cis-1.3-Dichloropropene 0.49 05U 05U 05U 05U 05U 05U 0.5 U 05U 0.5 UJ 0.5 UJ 0.5 U 05U 05U 0.5 U 05U 0.5 U
Tetrachloroethene 5 05U 05U 0.5U 05U 05U 05U 05U 05U 0237 05U 0.5U 05U 05U 05U 05U
Trichloroethene s 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
Vinyl Chloride 2 05U 05U 05U 05U 05U 05U 05U 05U 0.5U 05U 0.5U 05U 05U 05U 05U 05U
SVOCs (ug/L)
Atrazine 3 1u 0.19] 11U 1U —-R 191 - R 11U 0277 1 U 11U 11U 1 U 1u 0.255 ] 1u
Bis(2-chloroethyl)ether 05 0.05 U 053U 057U 0.05U 05U 05U 0.5 UJ 057U 0.53 U 052U 053U 053U 0.05 U 0.05U 0.395J 052U
Dibenz(a,h)anthracene 0.1 0.1U 0.11U 0.11U 01U 0.1U 01U 0.1 UJ 011U 0.11 U 01U 0.11U 011U 0.1U0 0.1U 01U 0.026 1
0.01 NA NA NA NA NA NA 0.01 UJ NA NA 0.01 UJ NA 001U NA 0.01 U 0.01 UJ NA
10 4.3 5.8 0.21 J 0.054 7 3.5 05U [ 0.86 1.5 58 2.5 0397 0.251 0.62 581 42
5 13 [EEs 0.15] 0.28 1 0.063 0.14 ] 0.65 0.088 J LU 0.97 1 0.111] 0.19 1 0.59J 0.83 ] 1u
15 10.5 6 1U 08317 0.86 ] 0.58 J 05117 0.36 1 1 U 74 6.3 1 U 1U 551 0371
300 2871 939 290 106 1 81.8 12.2 220 2971 256 ] FJ —J FJ 5781 —J —J 281
Previously Sampled?: N Y N Y Y Y Y Y Y Y Y Y Y Y Y Y
Notes
NX - Nomal Field Sample
AV - Average of Field Duplicates
PRG - Preliminary Remediatio Goal
Shaded values indicate exceedance of PRG
NA - Not Analyzed
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TABLE 3-2. GROUNDWATER SAMPLING RESULTS - WINTER 2005-2006 - COMPARISON TO PRGs

MW-208D MW-208S8 MW-209B MW-2108 MW-211D MW-2118 MW-212B MW-212D MW-213B MW-213D MW-2138 MW-2148 MW-215B MW-301B MW-301D MW-3018
NX NX NX NX NX NX NX AV NX NX AV NX NX NX NX NX
ANALYTE PRG 12/16/2005 12/16/2005 12/21/2005 12/20/2005 12/20/2005 12/20/2005 12/20/2005 12/20/2005 12/19/2003 12/19/2005 12/19/2005 12/19/2005 12/19/2005 2/23/2006 2/23/2006 2/23/2006
VOCs (ug/L)
1.2-Dichloroethane 5 05U 05U 05U 05U 05U 1.6 05U 4.6 05 u 0.5 UJ 05U 05U 05U 05U 05U
1,4-Dichlorobenzene 5 05U 05U 05U 2 05U 05U 05U 05U 05U 05U 0.5 Ul 05U 05U 05U 05U 05U
Benzene 5 05U 05U 05U 05U 05U 050 05U 05U 05U 05U 0.5 U] 05U 050 05U 05U 05U
Carbon Tetrachloride 5 05U 05U 05U 05U 05U 05U 05U 05U 05U 05 u 0.5 U] 05U 05U 05U 05U 05U
cis-1.3-Dichloropropene 0.49 05U 05U 0.5 U 0.5 UJ 0.5 UJ 05U 05U 05U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 05U 05U 0.5 U 05U
Tetrachloroethene 5 05U 05U 05U 05U 05U 05U 05U 05U 05U 05 u 0.5 UJ 05U 050 05U 05U 05U
Trichloroethene 5 05U 05U 05U 05U 05U 05U 05U 0s U | 48 0.5 U] 05U 05U 0.5 U 05U 05U
Vinyl Chloride 2 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 0.5 Ul 05U 050 05U 05U 05U
SVOCs (ug/L.)
Atrazine 3 1.1u 1L.1U - R 50 5U 50 5U 5U 1 U 50 5U 0361 L1U -R -R - R
Bis(2-chloroethyljether 0.5 054U 056 U 0.32] 0.66 UJ 0.5 UJ 0.82 UJ 0.11J 0.51 UJ 0317 05 U] - R 053U 0.57 0 05U 05U 05U
Dibenz(a h)anthracene 0.1 0.051 0.05 1 0.1 Ul 0.13 Ul 0.1 Ul 0.16 UI 0.1 UJ 0.1 ul 0.019 J 0.1 uJ 5U 0.024 1 0.0271 01U 01 u 0.1u
0.01 NA NA NA NA NA 0.01 U NA NA NA NA - R 0.01 UJ NA NA NA 0.01 UJ

10 0.1117 4.4 | 995 5.1 042 1.7 42 2.7 7

5 0.117 11U 1u 11U 11U 1u 1U 0.079 J 1.2 1U 0.075 1] 1 U 0.088 J 1u 0.061 ] 1u

15 1 Ul 191 1 U 107 11U 1 Ul 0.37 1] 0.375 ] _J 0321 3351 0361 0371 28 4.3 1 U

300 P P F F F F F 270 224 30.7 130 238 P

Previously Sampled?: Y s Y Y Y Y Y Y X Y Y Y Y N N N
Notes
NX - Nomal Field Sample
AV - Average of Field Duplicates
PRG - Preliminary Remediatio Goal
Shaded values indicate exceedance of PRG
NA - Not Analyzed
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TABLE 3-2. GROUNDWATER SAMPLING RESULTS - WINTER 2005-2006 - COMPARISON TO PRGs

MW-3028 MW-303S MW-304B MW-304D MW-3048 MW-305D MW-305S MW-306S MW-307B MW-307D MW-307S MW-308B OW-01 OW-02 owW-07 OW-08
NX NX NX AV NX NX NX NX NX NX NX NX NX NX NX NX
ANALYTE PRG 2/20/2006 2/20/2006 2/21/2006 2/21/2006 2/21/2006 2/21/2006 2/21/2006 2/23/2006 2/22/2006 2/22/2006 2/22/2006 2/22/2006 12/20/2005 | 12/20/2005 2/22/2006 2/22/2006
VOCs (ug/L)
1,2-Dichloroethane 5 05U 05U 05 U 05U 05U 48 05U osu 05U 0.74 05U 0.54 U 27U
1.4-Dichlorobenzene 5 05U 05U 05 U 05U 0.5U 0.37 ) 05U 05U 05U 0.42 ) 0.5U 0.26J 05U 05U 05U 1.6
Benzene 5 05U 05U 05 U 05U 05U 0291 05U 05U 05U 05U I 027 05U 05U 05U
Carbon Tetrachloride 5 05U 0.39 1 05 U 05U 0.5U 0.23 ] 05U 05U 05U 022 ] 0.42 ] 0271 05U 05U 05U 0.36 J
cis-1.3-Dichloropropene 0.49 05U 05U 05 U 05U 05U 0.5U 05U 05U 0.5 U 05U 1 05U 05U 05U 05U
Tetrachloroethene 5 05U 05U 05 U 0.34 0.085 J 05U 1.6 05U 05U 0.26 J 05U 0.26 J 05U 05U 05U 05U
Trichloroethene 5 05U 05U 05 U 05U 05U 0371 0417 05U 05U 0.96 o5 U IS 1.5 05U 4.6 0.13 1
Vinyl Chloride 2 05U 05U 05 U 05U 05U 05U 05U 05U 05U 05U 0.66 0.74 05U 05U 05U 05U
SVOCs (ug/L)
Atrazine 3 - R - R - R --R -- R - R -~ R - R - R -~ R -- R -~ R 51 5Ul - R - R
Bis(2-chloroethyl)ether 0.5 05U 05U 0.058 I 05U osu IS 0.059 J osu |[IOSEE |GE 0.5U 0.065 1 0.58 UJ 0.093 J 0.5U
Dibenz(a.h)anthracene 0.1 01U 01U 01 U 0.1U 01U 0.1U 01u 01U 0.1U 01U 0.1U 0.1U 0.12 UJ 0.12 UJ 01U 0.1U
0.01 NA NA 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ |NG0OIE NA NA NA NA 0.01 UJ NA NA 0.01 UJ 0.01 UJ
10 1.1 6.4 0.56 05U 3.8 33 |[Es 2.8 8.6 1.4 24 7.2
5 0.061 1 1U 1 ul 0076513 0.082 1 0.15 ] 1U 1U 1u 11U 1U 0.121 0.18 1 0381 1U 1U
15 25 7.9 0.16 J 0.357 1u 1U 1U 1u 0.13 1 1 U 0.12 1 0.15J 1u1 0.24 ] 02517 0.11 1
300 45.1 75.1 137.5 6.6 F F 205 373 133 F 149 158 P
Previously Sampled?: N N N N N N N N N N N N Y Y Y Y

Notes

NX - Nomal Field Sample

AV - Average of Field Duplicates

PRG - Preliminary Remediatio Goal
Shaded values indicate exceedance of PRG
NA - Not Analyzed
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TABLE 3-2. GROUNDWATER SAMPLING RESULTS - WINTER 2005-2006 - COMPARISON TO PRGs

OW-09 OW-10 OW-12 OW-20 OW-25 OW-26 OW-35 0OW-37 OW-38 OW-49 OW-50 OW-51
NX NX NX NX NX NX NX NX NX NX NX NX
ANALYTE PRG 12/15/2005 12/15/2005 12/15/2005 12/21/2005 12/13/2005 12/13/2005 12/21/2005 12/21/2005 12/21/2005 12/14/2005 12/14/2005 12/14/2005
VOCs (ug/L)
1,2-Dichloroethane 5 2.6 2.6 05U 0.66 1.3 05U 05U 0471 05U 050 05U
1,4-Dichlorobenzene 5 03217 0.311) 05U 0.6 05U 0.271 05U 05U 1.7 0.14 J 05U 05U
Benzene 5 05U 050 0.3717 0.26 1 050 05U 050 050 0.63 05U 050 05U
Carbon Tetrachloride 5 05U 05U 05U ] 05U 05U 05U 0.36 05U 05U 05U
cis-1,3-Dichloropropene 0.49 050 05U 0.5 U] 05U 05U 05U 05U 0.5 U 05U 0.5 U0 050 0.5 UJ
Tetrachloroethene 5 32 32 05U 4.4 05U 05U 1.3 05U 05U 05U
Trichloroethene 5 2.2 22 050 I 32 0.08 J 05U 028 J 2 0.18 1 05U
Vinyl Chloride 2 05U 05U 05U 05U 050 05U 05U 05U 050 05U 050 05U
SVOCs (ug/L)
Altrazine 3 1.1u 0131 1.1U - R 028171 1 U - R - R -- R 1U 10 1U
Bis(2-chloroethyl)ether 0.5 0.44 ] 0.058 J 0570 0.5 UJ 0.021] 01117 0.5 UJ 05 U1 05wl 0211 0.034 1 0.058 ]
0.1 011U 011U 011U 0.1 L 0.1U 01U 0.1 UJ 0.1 U 0.1 UJ 01u 0.1U 01U
0.01 0.01 U NA NA 0.01 U NA 0.01 U 001U NA NA NA NA NA
10 1.5 02517 21 | 8.3 74 8.1 048 J 6.9
5 0.961] 0.051 1 0.056 J 1.31] 10U 1U 1 U 0411 0431 0.18 1 1U
15 6.1 1 061 1 1u 100 0781 0.731] 1 U 10 1 U 1.1 1U
300 S el o) NS | -
Previously Sampled?: Y Y Y Y Y Y X Y Y Y Y N

Notes

NX - Normal Field Sample

AV - Average of Field Duplicates

PRG - Preliminary Remediatio Goal
Shaded values indicate exceedance of PRG
NA - Not Analyzed
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TABLE 3-3a. COMPARISON OF HISTORICAL PRG EXCEEDANCES IN GROUNDWATER BY AREA OF CONCERN - OVERBURDEN/BEDROCK COMBINED

Monitoring Wells Sampled During Both 1995 Remedial Investigation and 2005/06 Monitoring Rounds

1995 Remedial Investigation

Wells with One or More PRG Exceedances

2005-20006 Investigation
Wells with One or More PRG Exceedances

# Wells
Wells Sampled Sampled Total c¢VOCs BTEX SVOCs Metals Pesticides Total cVOCs BTEX SVOCs Metals Pesticides
MW-01A, MW-01C, MW- MW-2135. : : MW-213S,
2138, MW-213D, MW- i MW-213B MW-213D i MW-213B
+ 2 | ] i ] i i) T 1 i ! ]
[[B&M Railroad Landfili  |213B, MW-2148, MW- 10 7 3 MW213D, [0 bg’ ] L i N(;‘a o | 6 MW2148,0W1 0 o N&; ‘ 6 [ “;;B' Sl - N;’ 0f & Né; | 6 Mw2ias,0owto ?\L"
215B. OW-35, OW-49, - OW-49 xceedances | xceedances 35, OW-49, xceedances xceedances xceedances 35, OW-49, xceedances
OW-50 OW-50 OW-50
MW-2108, ;ﬁ‘&;ﬁ%?
MW-207B, MW-210S, MW-2118, i Sy
MW-2118, MW-211D MW-211D R :
] » H T » : i |
[IRs1 1.andfin MW-212D, MW-212B, 10 10 g [PI=LE OW. o | No . Mw-2i2p, [0l . N 9 Mw-207B |01 . NO i P g [ MM I
; 01 Exceedances : Exceedances ; : Exceedances ¢ Exceedances - Exceedances i MW-212D, ¢ Exceedances
OW-01, OW-02, OW-25, : MW-212B, OW{ ! !
i = MW-212B, OW{
OW-26 02, OW-25, : _
OW-26 02, OW-25,
- OW-26 I
| ow-07. oW MW-207B, OW]
W- 3 - ‘MW-207B, OW ’ ‘MW-207B,0W| _ - = , = .
Asbestos Landfill {I:Eji 031?7% (())‘:V—q; o 2 > 2| 07 j s { E 'ce?c;im ces G L : Fxce:fdoan es ? _ :M 08 ’ I L 0 Fxce?d(;nc S 51 07, 0W-08, | Excczﬁmccs
SRS j, SO OW-26 P - ees ' L 1 ow-25,0w-26|
MW-2088S,
22088 I
MW-208S, MW-208D, MW-208D, l\l\:x 2-((;:[&3
) . MW-208B, MW-209B No No MW-208B No MW-209B, OW. No No - H No
b Inils ? ’ 20)¢ ! 2 ? -20¢ :
Contaminated Soils Arca OW-20, OW-35, OW-37, 8 8 1 MW-2095 | Exceedances | Exceedances -MW-209B, OW{ . Exceedances ? ’ [ 20,0W-38 0 . Exceedances 0 . Exceedances 7 'M,\}é :%O\LB“z(S)W ¢ . Exceedances
OW-38 | | .20, OW-35, i i ;0\1}, ‘,7 OW 1"58
{OW-37, OW-38 i i I
_ : , MW-204S, |
B&M Locomotive Shop  [MW-204S, MW-205S, 4 2 No No | No MW-2048, No 3 l No 0. No 0. No 2 MW-205S No
Disposal Areas (A&B)  [MW-206S, MW-206D | Exceedances Exceedances | | Exceedances MW-205S | Exceedances ; | Exceedances ! Exceedances | Exceedances MW_; 06 %ﬁ [ Exceedances
MW-202S, MW-202D : : :
Old B&M Oil/Sludge MW-202B, MW-203S, | No | No No | MW-205D, ! No {MW-2028, OW No | No i M,W 223 i No
) : 8 4 0: P P MW-2035, OW{ 0: | 4 2z 0: 0: 4 :MW-203S,OW{ 0 : .
Recycling Area MW-203D, MW-203B, | Exceedances ! Exceedances | Exceedances I | Exceedances 38 I Exceedances . Exceedances I Exceedances
- . 37,0W-38 37, OW-38
OW-37_0OW-38
MW-208S, .
MW-208S, MW-208D, MW-208D, m\\f;g:;
MW-208B, MW-209B ! No No : MW-208B, No ‘MW-209B, OW. No No - : No
] S ! ! =209 : 5 o
AshestosLagoans OW-09, OW-10, OW-12, 8 8 ks MAW2098 ¢ Exceedances . Exceedances MW-209B, OW{  : Exceedances 7 20 0 Exceedances 0 Exceedances 7 M0W9 %)&BIB)W o Exceedances
OW-20 : : 09, 0W-10, | - LOW-12, OW-20
;UW—IQ, OW-20 ! -
TOTAL ' 53 44 9 1 0 40 0 41 12 1 0 41 0
Page 1 of 3 Table 3-3 - Breakdown of PRG Exceedances-052808.xls [Summary Table]




TABLE 3-3b. COMPARISON OF HISTORICAL PRG EXCEEDANCES IN GROUNDWATER BY AREA OF CONCERN - OVERBURDEN

Overburden Wells Sampled During Both 1995 Remedial Investigation and 2005/06 Monitoring Rounds

1995 Remedial Investigation
Wells with One or More PRG Exceedances

2005-2006 Investigation
Wells with One or More PRG Exceedances

# Wells
Wells Sampled Sampled Total cVOCs BTEX SVOCs Metals Pesticides Total ¢VOCs BTEX SVOCs Metals Pesticides
MW-213S, |
MW-01A, MW-01C, MW- ¥ MW-2138,
; ; 2 ’ ! i -213D, : : i : i 2 i
[[B&M Railroad Landfill ~ [213S, MW-213D, MW- 7 5 Mw-213D [0 . NO o No § | MW-HAD, |5  Na 4 | No 0o . No o  No 4 Mw-iss,ow]o . NO
: Exceedances . Exceedances ‘MW-2145, OW{ : Exceedances : Exceedances - Exceedances - Exceedances 5 - Exceedances
2148, OW-35, OW-50 i i i - iy i i i i i35, 0W-50 i
I : [ 350Ws¢ | § i _: i i
© MW-2108, . MW-2108,
MW-2108, MW-2118, : 4
[Rs1 Landfin MW-211D, MW-212D, 7 7 | No ol No o, No 7} MW221ID, 1,1 = No 7 |~ No o. No o Mo g1 MW2ID, 1,1 Mo
OW-02. OW-25. OW-26 i Exceedances i Exceedances i Exceedances i MW-212D, i Exceedances i Exceedances i Exceedances I Exceedances i MW-2212D, i Exceedances
’ ’ " | OW-02,0W- [ . OW-02,0W- |
25,0W-26 | 25,0W-26 | -
L OW-07,0W- | © OW-07,0W- |
. -07, OW-08, OW- = = = 2 = = i = = X = }
Asbestos Landfill OW-07, OW-08, OW-25, 4 4 ow-07 [1' ow-s |0l  N° 4! o owas, |ol  No 4 1! owwos |1: owwg [0l N 4 og,0ow-2s, [of Mo
OW-26 i i Exceedances ] i Exceedances i i ¢ Exceedances i i Exceedances
i i OW-26 i i i OW-26
_ _ MW-208S, | | __ | | MW-208S, |
e [MW-208S, MW-208D, ; No No i No | MW-208D, | No - No No < MW-208D, | No
ComtBmbied Soiis Ay OW-20, OW-35, OW-38 3 5 ¢ Exceedances 03 Exceedances U; Exceedances ¢ OW-20, OW- @ . Exceedances 3 2 E()W-z(l, OW-38] 0 ¢ Exceedances 0 : Exceedances > ¢ OW-20, OW- ? : Exceedances
¢ 35.0W-38 : ;. 35.0W-38
- s g : s COMW-204S, |
B&M Locomotive Shop  [MW-2048, MW-205S, 4 ) No 0 No 0 No 5 MW-2048, 0 No 3 No 0 No 0 No 3 MW-205S 0 No
Disposal Areas (A&B) MW-206S, MW-206D Exceedances . Exceedances . Exceedances | MW-2058 . Exceedances ' . Exceedances . Exceedances . Exceedances | = MW-20 6kS1 . Exceedances
. MW-2028, MW-202D : MW-203D . MW-2028
Old B&M Oil/Slud, ’ ’ N i N : N ’ N IMW-202S, OW{ N N i ’ N
CVTSTHCES IMw-2038, MW-203D, 5 3 T 0 0] oo Y 3 IMW-2038,0W{0 3 2] ) 0 oo 3 iMw-2038,0W{ 0 7
Recycling Area OW-38 ¢ Exceedances ¢ Exceedances ¢ Exceedances 18 - Exceedances 38 ¢ Exceedances - Exceedances 28 ¢ Exceedances
MW-2088S, MW-208S,
. _ MW-208S, MW-208D, No . No . No L MW-208D, |,:  No : No No . MW-208D, | No
pabestos Lagoons OW-10, OW-12, OW-20 A ¥ Exceedances 0 Exceedances 0; Exceedances OW-10, OW- . Exceedances 3 : o2 . Exceedances . Exceedances OW-10, OW- 0 Exceedances
L 12 OW-20 L 12 OW-20
TOTAL' 37 31 2 1 0 31 0 31 6 1 0 31 0
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TABLE 3-3c. COMPARISON OF HISTORICAL PRG EXCEEDANCES IN GROUNDWATER BY AREA OF CONCERN - BEDROCK

Bedrock Wells Sampled During Both 1995 Remedial Investigation and 2005/06 Monitoring Rounds

1995 Remedial Investigation 2005-2006 Investigation
Wells with One or More PRG Exceedances Wells with One or More PRG Exceedances
# Wells
Wells Sampled Sampled Total ¢VOCs BTEX SVOCs Metals Pesticides Total ¢cVOCs BTEX SVOCs Metals Pesticides
; MW-213B, MW-215B :MW-ZHB oW No No No ;MW—ZIBB ow] No No :.MW—213]3 ow No
i - F 2 ? 3 H ? E H E _AC H H r E H E ? E
e Raiivoad Lgndtil OW-49 C 2 | 49 0 . Exceedances g . Exceedances L W42 0 - Exceedances 2 % i 49 - Exceedances f - Exceedances 4 : 49 0 . Exceedances
" MW-207B, MW-212B ‘MW-207B, OW] - No No No No No - MW-207B No
R band] OW-01 3 % 01 0 Exceedances g Exceedances Ly MWsel2D 0 Exceedances 2 ] NEW-2078 Exceedances Y Exceedances & MW-212B g Exceedances
i N N N N N N
Asbestos Landfill MW-207B 1 1 11 Mw-207B [0+ . 0 0 0 po e 0 1 11 MW-207B [0: . gl I+ MW-207B [0 . 0
¢ Exceedances ¢ Exceedances ¢ Exceedances : Exceedances ¢ Exceedances : Exceedances ¢ Exceedances
: : MW-208B : :
" N MW-208B, MW-209D, 1 i No t No H ? t No t No i No ‘MW-20983, OW i No
“onlé ated Soils Are: | 3 3 W-20¢ 0: 3: /- W-209 :
ummaled Solls e OW-37 Lo MWen ¢ Exceedances U Exceedances MW 229713’ owy ¢ Exceedances 4 1y M 9 Exceedances 4 Exceedances 37 0 Exceedances
B&M Locomotive Shop i\:\(r‘ ltl)"ufl:é((’w;ill::dlggl]; . B 3 B B B B B B ~ ~ ~ ~ ~
Disposal Areas (A&B) ' & i : i
events :
il/Sludg 2 =203 : : : I
Old BS_&M Oil/Sludge MW 02B, MW-203B, 3 | No 0 No 0 No I OW.37 0 No | No No 0 No o OW-37 0 No
Recycling Area OW-37 | Exceedances . Exceedances . Exceedances I . Exceedances | Exceedances . Exceedances . Exceedances | . Exceedances
MW-208B, MW-209B. i ; : No : No i z : No : No : No MW-209B, OW{ No
Asbestos Lagoons OW-09 4 3 1 MW-2008 (}f Exceedances 0 Exceedances 3 fM“ Zg‘;B, owio Exceedances - : MW=2098 Exceedances L Exceedances | ~ ¢ 09 Q Exceedances
TOTAL' 16 13 7 0 0 9 0 10 6 0 0 10 0
Notes

1. Note that some wells may be associated with multiple Areas of Concern (AOCs), so the totals may reflect that duplication.

¢VOCs - Chlorinated volatile organic compounds
BTEX - Benzene, toluene, ethylbenzene, and xylene
SVOCs - Semivolatile organic compounds

PRG - Preliminary remediation goal
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TABLE 3-4. NOTABLE DETECTIONS AND OBSERVATIONS OF WINTER 2005-2006
GROUNDWATER MONITORING ROUND

Original Selection Rationale

Notable Detections and Observations of Winter 2005-

Well ID (based on historical monitoring 2006 Monitoring Round
data)
RSI Landfill
MW-207B Location upgradient of Asbestos » Miscellaneous VOCs detected
Landfill; historical detections of + TCE and PCE above PRGs;
1.1,1-TCA and 1.2-DCA o 1,1,1-TCA detected at 2.3 ug/L, which is just below the
historical detection of 3 ug/L;
» 1,2-DCA detected at 2.6 ug/L which is less than half of
historical results;
« Mn above PRG
» | 4-dioxanc at 1.3 ug/L
MW-210S Metal concentrations higher than « Similar to historical results
most other site locations + As and Mn above PRGs
MW-211D Metal concentrations higher than « Similar to historical results
most other site locations « As and Mn above PRGs
MW-2118 Pesticides, Mn, and As » No organics detected
concentrations higher than most + As and Mn reduced in magnitude compared to
other site locations historical results
MW-212B Mn detected above the PRG « As and Mn above PRGs
MW-212D 1,1,2,2-Tetrachloroethane and o 1,1,2 2-Tetrachloroethane now ND
manganese detected above the PRGs + As and Mn above PRGs
OW-01 TCE detected at the MCL/PRG « TCE now below PRG (1.5 ug/L)
(5 ug/l) + Detections of 1,1-DCA (1.4 ug/L) and 1,2-DCA (0.74
ug/L) — Below PRG
oOw-02 Mn detected above the PRG + Mn detected at the same magnitude;
» As above PRG
OW-25 Tl and Mn detected above the PRGs « Miscelleanous VOCs detected
« TCE and PCE just below PRGs (3.2 and 4.4 ug/L,
respectively)
+ Mn above PRG;
+ Tl was ND, but the DL was elevated (5 ug/L) above the
PRG of 2 ug/L
OW-26 Pesticides detected » Pesticides now ND

+ As above PRG

B&M Locomotive Shop Disposal Areas (A&B)

MW-204S 1,1,2,2-Tetrachloroethane and Mn + Acenaphthene only organic detected;
detected above the PRGs + Mn detected well above the PRG (22400 ug/L)
MW-205S Check the surficial aquifer in the + Acenaphthene and phenanthrene only organics detected
Locomotive Shop Disposal Areas » Mn above PRG
MW-206D Check the deep aquifer in the « 1,2-Dichloropropane and MTBE only organics detected
Locomotive Shop Disposal Areas » No PRG exceedances
MW-206S Check the surficial aquifer in the » MTBE only organic detected

Locomotive Shop Disposal Areas

+ Mn above PRG
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Well ID

Original Selection Rationale
(based on historical monitoring
data)

Notable Detections and Observations of Winter 2005-
2006 Monitoring Round

Contaminated Soils Area (CSA)

OW-20 Pesticides detected and Mn detected « Miscelleanous VOCs detected
above the PRG « TCE and PCE above PRGs (7 and 39 ug/L,
respectively)
s Pesticides now ND
» As and Mn above PRGs
OW-35 Pesticides near the Contaminated « No organics detected
Soils Area detected here » Mn at 327 ug/L — previously 306 ug/L (similar to
historical)
oOw-37 Mn detected above the PRG « Miscellaneous organics detected
» Mn similar to historical results
OW-38 A downgradient location from the + 1, 4-Dioxanc was ND
Oil/Sludge Recycling Area (which « VOC detections were higher than most other locations
had detections of 1,1,1-TCA); Mn » PCE above PRG (14 ug/L)
detected above the PRG + Carbon tetrachloride at 37 ug/L
» Mn similar to historical results
MW-208B BEHP detected above the PRG « BEHP now below PRG
+ Mn now below PRG
MW-208D BEHP detected above the PRG « BEHP now below PRG
« Mn above PRG
MW-208S As and Mn detected above the PRGs + As and Mn detected at magnitudes similar to historical
results
MW-209B 1,2-DCA and Mn detected above + Both 1,2-DCA and Mn still above PRGs, with 1,2-DCA
PRGs approximately half of historical results
MW-304S Fill a data gap at the Contaminated + PCE detected (0.085 ug/L)
Soils Area » delta-BHC detected (0.0054 ug/L)
MW-304D Fill a data gap at the Contaminated » Bromochloromethane, PCE, and toluene detected
Soils Area; sample for 1,4-dioxane (0.057, 0.34, and 0.46 ug/L, respectively)
in the deep overburden flow zone + 1, 4-dioxane was ND
MW-304B Fill a data gap at the Contaminated + 1,1-DCA (0.47 ug/L) and bromochloromethane (0.27

Soils Area

ug/L) detected
» bis(2-chloroethyl)ether, butylbenzylphthalate, and
naphthalene detected at less than 0.2 ug/L
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Origina S.clcct.mn RanPna!c Notable Detections and Observations of Winter 2005-
Well ID (based on historical monitoring 2006 Monitori
onitoring Round
data)
Asbestos Landfill
MW-207B Location upgradient of Asbestos » Miscellaneous VOCs detected
Landfill; historical detections of « TCE and PCE above PRGs;
1,1,1-TCA and 1.2-DCA + 1,1,1-TCA detected at 2.3 ug/L, which is just below the
historical detection of 3 ug/L;
» 1,2-DCA detected at 2.6 ug/L which is less than half of
historical results;
« Mn above PRG
» 1.4-dioxanc at 1.3 ug/L
MW-305S Fill a data gap upgradient of the « Miscellaneous VOCs and SVOCs detected — all less
Asbestos Landfill; 1,1,1-TCA was than 2 ug/L
previously detected in MW-207B « 4.4°-DDT and dieldrin detected
« Mn above PRG
» 1 4-dioxane was ND
MW-305D Fill a data gap upgradient of the + Miscellaneous VOCs and SVOCs detected — all less
Asbestos Landfill; 1,1, 1-TCA was than 5 ug/L
previously detected in MW-207B o 1.4-dioxane at 1.7 ug/L
+ 1,2-DCA close to PRG (4.8 ug/L)
MW-306S Fill a data gap upgradient of the » Miscellaneous VOCs and SVOCs detected, including
Asbestos Landfill phenols, phthalates, and PAHs —none above 1 ug/L
MW-307S Fill a data gap at the Asbestos » Benzene detected above PRG (6.6 ug/L)
Landfill » Many VOCs detected, including vinyl chloride (0.66
ug/L)
+ Miscellaneous SVOCs detected — all below 1.5 ug/L
» Mn above PRG
MW-307D Fill a data gap at the Asbestos « Many VOCs detected
Landfill » 1,2-DCA above PRG (11 ug/L)
MW-307B Fill a data gap at the Asbestos « Many VOCs detected
Landfill « 1,2-DCA above PRG (23 ug/L)
» As above PRG
MW-308B | Check the bedrock aquifer below the + Many VOCs detected
Asbestos Landfill » 1,2-DCA above PRG (8.5 ug/L)
» TCE well above PRG (75 ug/L)
+ Vinyl chloride detected (0.74 ug/L)
+ 1,4-dioxane detected (2 ug/L)
OwW-07 The second highest PCB + PCBs now non-detect (ND)
concentration detected, as well as + TCE reduced from 21 ug/L to 4.6 ug/L
TCE above the PRG « 1,1-DCA (0.34 ug/L); chloromethane (1.6 ug/L);and
trans-1,2-DCE (0.58 ug/L)
+ Mn detected above PRG at similar magnitude to
historical results
OW-08 Benzene detected, as well as » Benzene still detected above PRG, but at 59 ug/L rather
pesticides than above 300 ug/L
« 1,1,1-TCA, 1,1-DCA, and chlorobenzene were
previously not detected and are now present at 22, 38,
and 46 ug/L, respectively
« Other miscellaneous VOCs, including BTEX
compounds, detected at low concentrations
» Phenol was the only SVOC detected (5.7 ug/L)
» Pesticides were ND
» Metals detected at similar magnitude to historical
results (Mn and As above PRG)
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Original Selection Rationale

Notable Detections and Observations of Winter 2005-

Well ID (based on hm:lnart]:)al monitoring 2006 Monitoring Round
OW-25 Tl and Mn detected above the PRGs « Miscelleanous VOCs detected
» TCE and PCE just below PRGs (3.2 and 4.4 ug/L,
respectively)
« Mn above PRG;
« Tl was ND, but the DL was elevated (5 ug/L) above the
PRG of 2 ug/L
OW-26 Pesticides detected « Pesticides now ND

+ As above PRG

B&M Railroad Landfill

MW-01 Check the most downgradient wells + Two PAHs detected at 0.012 ug/L, no PRG
exceedances
« No historical results
MW-01A Check the most downgradient wells; « No PRG exceedances;
sample one deep overburden well for | o 1.4-dioxane was ND
1 ,4-dioxane
MW-01B Check the most downgradient wells « Two PAHs detected: no PRG exceedances
» No historical results - Similar to MW-01
MW-01C Check the most downgradient wells: + No organics detected (including 1.4-dioxane)
sample the shallow overburden well + No PRG exceedances
for 1,4-dioxane
MW-213B Multiple chlorinated VOCs detected « 1,1-DCE and 1,2-DCA now below PRGs
above PRGs + TCE still above PRG (16 ug/L), but trending
downwards
« Metals below PRGs
MW-213D | Chlorinated VOCs and Mn detected » 1,1-DCE now ND
above PRGs » TCE now below PRG (4.8 ug/L) — down significantly
« Mn now below PRG
MW-213S PCBs and pesticides detected here » A few pesticides detected
+ PCBs now ND
+ Mn above PRG
MW-2148 The highest site PCB concentrations + Pesticides/PCBs now ND
were detected here, along with » As and Mn still above PRGs
exceedances of PRGs by pesticides,
Mn, and As
MW-215B BEHP detected above the PRG « BEHP now ND
OW-35 Pesticides near the Contaminated » No organics detected
Soils Areca detected here « Mn at 327 ug/L — previously 306 ug/L (similar to
historical)
OW-49 Close to off-site; downgradient of « 1,2-DCA at PRG (5 ug/L; was previously above PRG)
B&M Railroad Landfill « TCE still above PRG (7.8 ug/L), but a lot lower than
historical values (22-25 ug/L)
» Mn still above PRG (516 ug/L), but now half of
historical results
OW-50 Close to off-site; downgradient of + 1.4-Dioxane detected (0.59 ug/L) below state MCL
B&M Railroad Landfill; check for » Mn still moderate (1350 ug/L)
1,4-dioxane in a downgradient
location
OW-51 Close to off-site; downgradient of » As and Mn above PRGs
B&M Railroad Landfill » No historical results
PZ-115 Sample LNAPL + LNAPL determined to be No. 6 Fuel Oil
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Well ID

Original Selection Rationale
(based on historical monitoring
data)

Notable Detections and Observations of Winter 2005-

2006 Monitoring Round

Old B&M Oil/Sludge Recycling Area

MW-202B Check to see if contaminants » No notable detections
migrated out of Oil/Sludge
Recycling Area
MW-202D Check to see if contaminants « No notable detections
migrated out of Oil/Sludge
Recycling Area
MW-202S Check to see if contaminants + High detection of carbon tetrachloride (120 ug/L)
migrated out of Oil/Sludge + Miscellaneous VOCs and SVOCs detected
Recycling Area; check surficial + Pesticides were ND
aquifer for pesticide detections » Asabove PRG
MW-203B Check to see if contaminants » No notable detections
migrated out of Oil/Sludge
Recycling Area
MW-203D 1.1.1-TCA detected o 1,1,1-TCA still detected, but lower (0.16 ug/L):
» No PRG exceedances
o+ 1.4-dioxane at 2.9 ug/L
MW-203S 1,1,1-TCA detected in MW-203D; » Mn above PRG
check surficial aquifer in the area + 1.4-dioxane was ND
downgradient of the Oil/Sludge
Recycling Area
MW-3018 Check the surficial aquifer in the + MTBE detected (3.4 ug/L)
Qil/Sludge Recycling Area for « As and Mn above PRGs
PCBs/pesticides; 1,1,1-TCA + 1,4-dioxane was ND
detected in the historical MW-201S
location
MW-301D 1.1,1-TCA detected in the historical + MTBE detected (0.21 ug/L)
MW-201S location » Toluene detected (0.13 ug/L)
MW-301B Replace destroyed wells upgradient + Toluene detected at 0.2 ug/L
of the Oil/Sludge Recycling Area
MW-302S Check the surficial aquifer in the + No organics detected
arca downgradient of the Oil/Sludge » No notable metal detections
Recycling Area: screen at the water
table to look for LNAPL
MW-303S LNAPL was historically found in o Carbon tetrachloride detected (0.39 ug/L)
destroyed piczometer P-12. Check » As and Mn above PRGs
the surficial aquifer in this area and + LNAPL not detected
screen at the water table to look for
LNAPL; likely location for LNAPL
sample
OwW-37 Mn detected above the PRG « Miscellaneous organics detected
« Mn similar to historical results
OW-38 A downgradient location from the » 1,4-Dioxane was ND

Qil/Shadge Recycling Arca (which ’
had detections of 1,1,1-TCA); Mn .
detected above the PRG .

VOC detections were higher than most other locations
PCE above PRG (14 ug/L)

Carbon tetrachloride at 37 ug/L

Mn similar to historical results
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Original S.clcct.mn RanPna!c Notable Detections and Observations of Winter 2005-
Well ID (based on historical monitoring 2006 Monitori
onitoring Round
data)
Asbestos Lagoons
MW-208B BEHP detected above the PRG + BEHP now below PRG
« Mn now below PRG
MW-208D BEHP detected above the PRG +« BEHP now below PRG
« Mn above PRG
MW-208S As and Mn detected above the PRGs + As and Mn detected at magnitudes similar to historical
results
MW-209B 1,2-DCA and Mn detected above « Both 1.2-DCA and Mn still above PRGs, with 1,2-DCA
PRGs approximately half of historical results
OW-09 The highest concentration of PCBs + VOCs previously detected (1,1-DCA, 1,2-
detected here dichlorobenzene, and 1.2-DCA) decreased in
concentration;
» New VOCs detected all at less than 5 ug/L, with most
below 1 ug/L
» One pesticide (alpha-chlordane) detected (0.0051 ug/L)
+ PCBs were ND
« High Mn (22600 ug/L)
OW-10 Mn detected above the PRG » Miscellaneous VOCs and SVOCs detected — none
above PRGs
» Metals at similar magnitude to historical results
OW-12 1,1,2.2-Tetrachloroethane detected e 1,12 2-Tetrachloroethane now ND
above the PRG » Miscellaneous VOCs, including BTEX compounds,
detected at low concentrations (< 2 ug/L)
« Asabove PRG
+ Mn now below PRG
OwW-20 Pesticides detected and Mn detected « Miscelleanous VOCs detected
above the PRG « TCE and PCE above PRGs (7 and 39 ug/L,
respectively)
+ Pesticides now ND
+ As and Mn above PRGs
Notes

1.1.1-TCA - 1,1,1-Trichloroethane

1,1-DCE — 1,1-Dichloroethene

1,2-DCA — 1,2-Dichloroethane

As — Arsenic

BEHP — Bis(2-ethylhexyl)phthalate
LNAPL — Light non-aqueous phase liquid
MCL — Maximum Contaminant Limit

Mn - Manganese

ND — Non-detect

PAHs — Polynuclear Aromatic Hydrocarbons
PCBs — Polychlorinated Biphenyls

PCE — Tectrachlorocthenc

PRG — Preliminary Remediation Goal

TCE — Trichloroethene

Tl — Thallium

SVOCs — Semivolatile Organic Compounds
VOCs — Volatile Organic Compounds
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TABLE 4-1. EVALUATION OF MODEL-PREDICTED TIMES TO ACHIEVE PRGs "

MODFLOW/MODPATH Pore Volume Estimates

1995 RI Years from 1995 to Years from 1995 to
PRG 2006  pral{reach PRG at source reach PRG at source -
AOC / Compound (ug/L) (ug/L) Bedrock Change Since 1995 Overburden Change Since 1995 Comments
[IB&M Railroad Landfill Mixture of contaminants at this AOC
~ . : o . ] 5 " .
1.2-Dichloroethane 5 5 89 Concentration below PRG (M.W 213B was 9 ug/L. now 4.6 BPRG
ug/L)
. N . . . | . Max concentrations from downgradient edge were assumed to
. " ~60% reduction in concentration in 2 wells (MW-213B was 50 Concentration No Longer Exceeds PRG (MW-213D was 52.5 R 5 4 L
Trichloroethene 5 5 =200 110 i be at upgradient side of landfill - may have been too
ug/L, now 16 ug/L; OW-49 was 25 ug/L., now 7.8 ug/L.) ug/T, now 4.8 ug/L.) ]
conservative
P 10 10 BPRG 200 Increased (N?W—E 148 was 5_5.() ug/L, now 88.8 ug/L; OW-31
wasn't sampled previously, but now 23.1 ug/L.)
Not much of a change (MW-214S was 5420 ug/L, now 4550
Would have been below old PRG (OW-49 was 1260 ug/L, now ug/L; MW-2138 was 2030 ug/L, now 803 ug/L;: MW-213D
Manganese 875 300 =200 516 ug/L; MW-213B and MW-215B were both, and still are, =200 was 922 ug/L, now 224 ug/L; MW-1C below PRG both events:
below PRG) OW-35 was 306 ug/L, now 327 ug/L; OW-50 was 888 ug/L,
now 1350 ug/L)
Primarily metals around this AOC
Concentrations exceed PRGs in MW-307B and MW-308B (see Concentration No Longer Exceeds PRG in wells sampled in y
< w_ ¥ _3 . -l o &)
1,2-Dichloroethane 5 5 22 comment) (MW-207B was 6 ug/L, now 2.6 ug/L. - upgradient ND 1995. Concentrations exceed PRGs in MW-307D (see F{ﬁ-fji?l ORSIU]?]:MW 07 cluster should not be considered
of area) comment) Feaetio
Benzene 5 5 ND =200 ~80% Reduction in Concentration (OW-08) (see comment)
Trichloroethene 5 5 0* Concentration was at PRG and still does not exceed PRG 136 OW-07 was 23 ug/L, now below PRG (see comment)
. Ranging from just above PRG (10.5 ug/L) to 33.1 ug/L in Similar in magnitude (MW-211D was 345 ug/L. now 281 NC - not calculated - original PRG was higher (50 ug/L) and
Arsenic 10 10 Cis t = = =200 5 = = =
seme BN o commenly 1995: MW-212B now 32.9 ug/L ug/L) detections were below
Similar in magnitude (MW-212B was 2690 ug/L, now 2770 Similar in magnitude (MW-211D was 6400 ug/L. now 5140
Manganes 875 300 =200 ¥ ke =200
s ug/L) ug/L): MW-210, MW-212, and OW-2 also above PRG
B&M Locomotive Shop Disposal Areas Primarily metals around this AOC
MW-2048 was 11000 ug/L. now 22400 (note that this location s 1
! Xt NC - not calculated - 1 PRG was higher (875 ug/L) and
Manganese 875 300 NC (see comment) MW-205B was at 519 ug/L: not resampled =200 may be considered upgradient of area): other overburden e et e Mgher Ugr)
detections were below
exceedances
Except for carbon tetrachloride, just metals at this AOC
4 —_—— y i 7.3 ’
Manganese >200 BEW-S0IB neiat 1430 g i;[le*'m“’d‘ MydubaL o 195 OW-42 was at 1480 ug/L, destroyed; MW-2038 at 1010 ug/L
“Ccmtaminated Soils Area ||0W-34-33: MW-208/209; MW-304 (pretty clean)
1.2-Dichloroethane 5 5 >200 MW-209B was at 39 ug/L. now 21 ug/L. ND Pore flush makes times large
/213 close to area; ; W-213D was used (52.5 ug/L), se to area; ;
T shlaise s s =200 MW-213B (50 ug/L) was used. ]Jl.lt not close to area; no PRG 164 M 13D was used (52.5 ug/L) blut not close to area; no PRG
exceedances mnarea exceedances in area
. MW-211D (345 ug/L) was used. but not close to area; MW-
Arsenic 10 10 PRG -hs =200 =
seme BERG No/changs 2088 was 58.1 ug/L, now 101 ug/L
OW-09 (8745 ug/L) was used, but not close to area; OW-37 MW-2148 (5420 ug/L) was used, but not close to area; OW-38
anganese R75 300 =200 was 1370 ug/L. now 1390 ug/L; MW-209B was 1140 ug/L, =200 was 1370 ug/L, now 1700 ug/L; MW-208D was 1730 ug/L,
now 1290 ug/L now 1690 ug/L.
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MODFLOW/MODPATH Pore Volume Estimates

TABLE 4-1. EVALUATION OF MODEL-PREDICTED TIMES TO ACHIEVE PRGs

1995 RI Years from 1995 to Years from 1995 to
PRG 2006  pral{reach PRG at source reach PRG at source -
AOC / Compound (ug/L) (ug/L) Bedrock Change Since 1995 Overburden Change Since 1995 Comments
305/306 upgradient; 307/308 downgradient; OW-28 to 31
Ashestos Landfill upgradient; OW-07/08 downgradient; 207B upgradient
Concentrations exceed PRGs in MW-3078B (23 ug/L) and MW-
1,2-Dichloroethane 5 5 10 3088 (8.5 ug/L) (MW-207B was 6 ug/L, now 2.6 ug/L - ND Concentration exceeds in MW-307D (11 ug/L)
upgradient of area)
IlBenzene 5 5 ND s¢ 80% Reduction in Cumemnllm? (OW-08 was 350 ug/L, now
59 ug/L)
Trichloroethene 5 5 0% Concentration exceeds in MW-308B (75 ug/L) 34 OW-07 was 23 ug/L, now below PRG (4.6 ug/L)
A Ranging from just above PRG (10.5 ug/L) to 13.3 ug/LL in OW-08 at 14.4 ug/L: previous modeling performed on well |[NC - not calculated - original PRG was higher (50 ug/L) and
Arsenic 10 0 C (seec t 2 7 ~ =200 ¥ ‘ by ; - -
e ; HC (o taneit) 1995;: MW-307B now 10.6 ug/L downgradient from RSI LF detections were below
T . . OW-07 was 1830 ug/L, now 2110 ug/L: OW-08 was 967 ug/L,
Simil agnitude (MW-212B was 2690 ug/L 2770 i i
|IManganese 875 300 =200 ar T AR o/L) WaE L0 L0 ML 1o =200 now 567 ug/L; others range from 149 ug/L to 6440 ug/L
uet (upgradient - MW-305D)
Asbestos Lagoons
450 : i oOne H ! =2 ras 3¢ /L. / 0 ;
1,2-Dichloroethane 5 5 161 4% reduction in m"“mrft:‘:;]\';w ROE:was- S gk o ND [Ivtw-209 is barely downgradient
Slight increase in area; MW-208S was 38.1 ug/L, now 101
Arsenic 10 10 ND =200 ug/L; note that MW-208 cluster is upgradient of AOC; 12 ug/L
through 23.4 ug/L. in other overburden wells
Manganese 875 300 =200 Increase; OW-09 was 8745 ug/L, now 22600 ug/L =200 Not much change; OW-20 was 4160 ug/L, now 3480 ug/L ||UW—2C| 1s barely downgradient
BIOSCREEN Estimates
1995 R1
PRG 2006 PRG|| Years from 1995 to reach
AOC / Compound (ug/L) (ug/L) PRG at source Change Since 1995
B&M Railroad Landfill
Trichlorocthene 5 5 25 ~60% reduction in concentration in 2 wells (MW-213B was 50
: & . ) - ug/L, now 16 ug/L; OW-49 was 25 ug/L, now 7.8 ug/L)
2 5 5 54 ~80% Reduction in Concentration (OW-08 was 350 ug/L, now
) B - 59 ug/L: well actually related to Asbestos LF)
Notcs;

(1)

BPRG = Below Preliminary Remediation Goals
No PRG = Risk Based Goal not exceeded and No MCL promulgated

ND = Not detected

* Maximum detection for this AOC was at the PRG

Values presented are not meant to be exact, but may be used for relative comparison;

values do not include reductions due to active in-situ remedies such as chemical oxidation.
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